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(54) Data transport streams processing 

(57) This application relates to a receiver and a 
processing means for receiving multiple transport 
streams of data. Processing components included in 
the receiver can receive only one transport stream of 
data at any one time. In this application, in order to input 
to the processing components in the receiver, one sin- 
gle transport stream, while allowing the receiver to 
receive multiple transport streams of data, there is pro- 
vided a means for initially processing the received mul- 
tiple streams of data which involves the steps of 
demultiplexing the data from the multiple transport 
streams, re-mapping the data, selecting packets of data 
in accordance with user and receiver selection criteria 
and then multiplexing said selected packets of data into 
a single stream of data which can then be input to the 
processing components. 
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roooil The invention which is the subject of this application relates to apparatus for receiving a stream of date lyp- 
digital dL. and which can be required to receive more than one stream of data without causmg faHure of the 

^r'^crnSionally. in apparatus such as broadcast data receivers for domestic use for the reception < * broad- 
cast deo audio and/or auxiliary data and for the processing of the data for the generate of telev-sio • P"9™r_ 
on a o splay apparatus connected thereto, the receiver receives and processes a s.ngle transport stream of tfg^°*£ 
This SSam of data is transmitted from a remote location in a number of alternative ways but ,n each case the 
rceivTrttyS only able to receive and process a sing.e stream of data. The stream of data may Include data re.av 
ZT^6^1eo!merem programme channels and so on and the data is identified in packets or groups and split 
h« the receiver into the packets which are then processed in the appropriate manner. 

1 3 , ^ ela«4 "«r and expanding area of broadcast digftal data processing, there is a demand^ tar the 
Ser to be able to receive and process more than one transport stream of data at the same t.me. In the present 
"ce vers a th Wegrated circuits used can only receive one input this is not possible and therefore there is a need for 
. To n be found It is known for relatively expensive and complex apparatus to be able to receive and process mul- 
tiple ^sport ^^s^art of data, but this form* apparatus cannot be economically or quickly incorporated ,n recervers 

E2 commercially on a lame scale and which receiver has the capabiltty to receive and process more than one trans- 
port sS "data -d alL the generation of video and audio display or displays and/or perform other functons as 

ISST fln^pec t^E Mention there is provided a broadcast data receiver apparatus for reding and 
E£ Lino data Tom a number of received data transport streams, said data broadcast from a ^ n J em f^ 
r^fver and saw rrcelve^ncorporating processing means capable of processing a single stream of data and charac- 
n that saW aPpaTatus incorporates means for receiving said plurality of data transport streams and process.ng 
luch that ^53^£>E*d and re-mapped and selected portions of data from said transport streams are 
muCexed into a ^ng.e transport stream of data for subsequent processing in the receiver by the ^processbg , m« 
mu«,p exed into ^ n streams of data are received f rom any or any comb.nat, on of a remote 

broadcast location or locations, and/or from data storage means connected to or incorporated .n the recerver and/or 
Mhpr eources connected to or incorporated in the receiver. ^ 
r<S \ 'y£Z the single transport stream which is generated by multiplexing includes selectee **» 
™ ^rLarns of data received The packets of data may be selected automatically as they represent data which te 

i the ab"ty to split the data from the transport streams and to select to multiplex data into a s.ngle stream, store/record 
riata and/or discard data in accordance with operating parameters at any instant. ,«, F , C!r , nr t 
moOBI Th ^arrangement of the current invention allows data which has been received from a number of transport 
iueams to be processed using integrated circuHs which can accept one data input as the .ntegrated circuiteare pre- 
senTeTw m data in a sing.e transport stream. These integrated circuits for the further processing of the date can be ^the 
same aMhose currently fncluded in the receiver with no. or limited, alteration to perform process.ng of mult.ple transport 

SET "t^^^^^^^ * generated - presented to a sing,e input com = 
^mSnents^ n^he receiver for further processing and to allow the data to be used to perform the des.gnated function. 
ThTdes«nated ^^SioTcan be any or any combination of the generation of video displays, audio displays record,ng 
IZ^Zls p^oi recorded programmes, generation of e.ectronic programme guides, linking w«h .nternet 

EST "^SSSS! F^^Zo*** . method for the generation of a sing.e stream of date 
or llequen, processing, from mu.tip.e transport streams of date, said method uprising the steps of receiving a 
number o?rnsport streams of data, demultiplexing the date, remapping the data and selecting the packets of date in 
acTortance wrth usefand/or receiver selection criteria and muKiplexing the said selected packets of date .nto a single 

UoTiT °' Cically at least one of the received transport streams of data is broadcast date received from a remote 
Lation and containing any or any combination of audio, video and auxiliary services data. 

001 The demultiplexing of the received data from each transport stream is performed in accordance wrth infor- 
S transmitted Talong with the date and identified by the receiver which in turn identifies the packets of data. The 
n „n nnl Lta oLkets' identifier takes place under control of the receiver so as to allow the required data to be 
flexed into a single ^^tream andlid ident.er Cashes between packets of data from different transport streams. 
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The locally controlled remapping of the packet identifiers can allow the origin of the data to be subsequently identified 
in subsequent processing of the same.. 

rooi 31 As the receiver controls the remapping of the data, the current apparatus and method » dist.ngu.shed over 
the Drier art and the remapped packet Identifiers which are generated typically do not relate to the data itself, rt is pro- 
vided to allow the data to be placed into a single transport stream to be presented for further processing. 
[0014] A specific embodiment of the invention is now described with reference to the accompany.ng diagram and 

rooiH 16 * TherTTs provided a receiver, indicated by the general numeral 2 in the accompanying diagram, which is pro- 
vided to receive broadcast transport streams of data from a first tuner 4 and a second tuner 6, both of which recerve 
broadcast data transport streams from remote sources. A Hard Disk Drive 8 from which the ^er accepts AV data 
,s also provided and data from this treated as data from a further transport stream as is described. When the first and 
second transport streams of data are received demultiplexers 10.12are utilised for the respective streams to spirt, route 
and possibly process the packets of data from the data streams. This allows the subsequent identification and process- 
ed bv the receiver, of the PSI and SI information from the first and second transport streams. 

001 6] Referring once more to the diagram end the examp.e. The Hard Disk Drive B Is configured to record two pro- 
grammes one from each of the tuners 4.6 and is also a source of data for a pre-recorded programme which is to be 
decoded and viewed at that time. In addition auxiliary information from the first and second transport streams is 
reouired to be sent for further processing in the receiver. 

100171 Each data stream includes groups or packets of data which are provided for a number of dtferert purposes 
such is audio, visual and/or auxiliary functions. The packets of data in the transport streams are .den trfied 1 by jacket 
identifiers (PID's) which, in accordance with the invention, may need to be remapped which effectively re-.derrtrtles the 
same with respect to data from other transport streams so as to avoid unintentional merging of packets of data. With 
the transport data streams demultiplexed as described, the mu.tip.exer/interleaver 14 is instructed to perform remap- 
ping oH^e selected packet identifiers of those data packets routed to it. With selected packets remapped as required 
Xo peZZ selected functions, the selected packets of data are multiplexed into a single transport stream of data 16 
whtoh earthen be processed by the sing.e input integrated circuits 1 3 in the processing facility within the receiver which 

are capable of accepting and receiving a single transport stream of data but not multiple streams of data. 

fooiS] The receiver further configures the demultiplexers to identify and select the packets of data re.at.ng to the 
auxiliary information, for example those data packets corresponding to descrambling control and management, and 
Zes7hese to the interleave 14 which inserts these packets of data into the multiplexed single transport data stream 
16 and the PID's for the packets of data are changed on the basis of the receiver process.ng knowledgejhe receiver 
can then manage the recording and decryption of the two programmes as rt is capable of monrtoring the PSV8 ^nd aux- 
iliary data of the two programmes. It will be noted that the demultiplexed data for the P » 5* 
the demultiplexers is sent to the Hard Disk Drive directly via paths. 20.22. In add. .on AV data 24 from he Hart D.sk 
Drive is also inserted into the single data stream 1 6 and. as the receiver is controlling the processing of to+*9mm 
is no need to construct a PSI table to identify the AV packet identifiers, as the PID's are already known and changed as 

[oS^'^e provided below indicates the data streams which are generated in ^^^^ 
descried above wherein the programmes to be recorded from the two tuners are represented by the codes £1 A1 X2V1 
and Y4A2 Y5V2 respectively and are sent to the Hard Disk Drive to be stored. Aux.liary data represented by the codes 
X3PS and' Y3PS is sent from the tuners to be multiplexed with data for the recorded programme to be v.ewed which 
originates from the Hard disk Drive and is represented by the codes Z1 A1 Z2V1 . It will be noted how. when the packets 
of data are multiplexed the PID's are changed to S3 PS, S6PS. S7A1. S8V1 respectively. 

™»"r" D * T * STR " MS « x»a> "vi *"s * 4 * 2 X5V2 " M "* l X2V1 xllt 

i ^ X3PS X 3 PS X3PS X3FS 



Tuntt 2 : VIM V 2 V1 T»S T.S1 »V 2 »»J ™*3 T,V3 T3PS t»l V2VX V»S 

Demox to interleave : „. v2 

SO DemuK to HDD : T& Z 

HDD to inter!. aver : 21*1 «vl " «vi I1A1 *2V1 

Jnterleaver output : S7*l S8V1 S 3 PS S«PS S7A1 S6V1 S3PS S6PS S7A1 S8V1 S3 PS S6PS 

Re-mapping, table for use by the interleaver (provided by STB processor) : 

55 
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21,22 

Al, A2 
VI , v2 
PS 



O0TPDT TAG : 51 S2 S3 S« S5 S6 S7 88 

different mapping can be •osigned. 
Nomenclature : 

Si :s ::: |||;« IE;:;!::::! 3= IHJiHiu Eli: i!H Hrli ..... 

data paeketa to reflect the remapping ot t»e P"" 1 £ the STB ptoc ...or. .11 nece.s.ry 
perforn.d with the knowledge end u nder con " 01 OI itt „ pr „ th . p.ck.t identification. 
« ^formation i. av.il.bl. " th. STB » ceit.etly Ihi . only need, to b. 

tt»pi« a»2»or% co.t-.r I.ctlv. .olutlon. 

20 100201 Thus the current invention allows existing processing capabilities which can only ^ ™ e 

Itream of dUalo Te uTed in apparatus which is adapted in accordance with the invention to recede, data from more 
than one transport stream. 

2$ Claims 

data for subsequent processing in the receiver by the processing means. 
Tncor^orated in the receiver and/or other sources connected to or .ncorporated ,n the recewer. 

40 received. 

response to user selections. 

accordance with operating parameters for the receiver apparatus at any instant 

Broadcast data receiver apparatus according to claim 1 wherein the data processing means are integrated circuits, 
which accept one data input stream. 

data to be used to perform a designated function. 

Bro-dcast data receiver apparatus according to claim 7 wherein the designated function is any or any combinat^n 
oZ Zne^ ^"deo'dW. audio disp.ays. recording of programmes, playback of recorded programmes, 
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generation of electronic programme guides, linking with internet services, e-mail, interaction with a personal com- 
puter, video, and/or other apparatus. 

9 A method for the generation of a single stream of data for subsequent processing, from received multiple transport 
streams of data, said method characterised by the steps of receiving a plurality of transport str earns 
t- lexina the data streams re-mapping the said data and selecting packets of data from the plurality of transport 
stress in a^ordance S user an'd/o'r receiver apparatus selection criteria. muKiplexing the said selected packets 
of data into a single stream of data, for subsequent processing. 

A method according to claim 9 wherein at least one of the received transport streams of data Is broadcast data 
received from a remote location containing any or any combination of audio, video and auxiliary services data. 

11 A method according to claim 9 wherein demultiplexing of the received data from each transport stream is per- 
formed in accordance with information transmitted along with the data and identified by the receiver to in turn iden- 
75 tify the packets of data. 

1 2 . A method according to claim 1 1 wherein the remapping of the data packets Identifier takes P 1 !" 

the receiver so as to allow the required data to be multiplexed into a single stream and avoid .denser clashes 
between packets of data from different transport streams. 
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13. A method according to claim 12 wherein the locally controlled re-mapping of the packet identifiers allows thexTigin 
of the data to be subsequently identified in subsequent processing the same. 
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